1. CNR-Istituto Nanoscienze, Centro S3, Via G Campi 213/a, I-41125 Modena, Italy 2. CNR-IMEM, Parco delle Scienze 37a, I-43100 Parma, Italy 3. Università di Modena e Reggio Emilia, via G Campi 213/a, I-41125 Modena, Italy TEM and STEM analytical studies are going in toward a stronger involvement of computing for the image interpretation. Geometric Phase Analysis [1], for example, has proved to be a useful tool to evaluate the strain in different structures. TEM Image simulations are another very important tool to be compared with complicated structures to obtain quantitative interpretation of the contrast. Moreover the simulation of STEM images is a fundamental step to perform quantitative HAADF measurements [2] . Finally phase retrieval methods in TEM and probe deconvolution in STEM are useful tools to improve the image information [3] . Many simulation software are already available in the literature and on the web, however it is difficult to find a free and graphical tool that permits to perform both simulation and analysis on the same platform. For this reason we created the STEM CELL project [3] [4]. The proposal of STEM CELL is 1) to facilitate multislice simulations by creating, manipulating complicated cells, facilitating the selection of the simulation parameters and interface with simulation routines (the work was based on Kirkland routines [5]) 2) to implement analysis methods on both simulated and experimental images so that simulation can be more directly used as a benchmark for experiments. 3) To implement new simulation/analysis methods. Among the most recent new features it is worth mentioning the probe deconvolution in STEM HAADF images, the phase reconstruction by means of the transport of intensity equation, the simulation of diffraction patterns for any unit cells and the column by column quantitative analysis of the HAADF contrast.
For sake of example we show in fig. 1 a simulation of two GaAs tetrapods and a Ni particle. A layer of amorphous carbon has been also added to provide a more realistic effect. The sample has been constructed within STEM-CELL and simulated using the embedded Kirkland's software. Fig. 2 is an example of experimental analysis of the contrast of a CeO 2 nanoparticle. The reported experimental image has been obtained by deconvolution of the original image (not shown). The contrast of each column is interpreted approximately in terms of thickness (i.e. number of Ce atoms per column) using a "quick" calibration based on the analysis of the intensity histogram and of the minimal intensity step. Fig. 3 is an example of the transport of intensity equation application on magnetic particles [6] . The group of magnetism at IMEM-CNR is thanked for providing the samples shown in fig 3. [1] F M Hytch, E. Snoeck, R. Kilaas, Ultramicroscopy 74, (1998) 131. 
